New Tracking Filter Algorithm Using Input Parameter Estimation by Broussard, Corey M.
Air Force Institute of Technology 
AFIT Scholar 
Theses and Dissertations Student Graduate Works 
9-2006 
New Tracking Filter Algorithm Using Input Parameter Estimation 
Corey M. Broussard 
Follow this and additional works at: https://scholar.afit.edu/etd 
 Part of the Theory and Algorithms Commons 
Recommended Citation 
Broussard, Corey M., "New Tracking Filter Algorithm Using Input Parameter Estimation" (2006). Theses 
and Dissertations. 3295. 
https://scholar.afit.edu/etd/3295 
This Thesis is brought to you for free and open access by the Student Graduate Works at AFIT Scholar. It has been 
accepted for inclusion in Theses and Dissertations by an authorized administrator of AFIT Scholar. For more 
information, please contact richard.mansfield@afit.edu. 


AFIT/GA/ENG/06-01 
 
 
 
NEW TRACKING FILTER ALGORITHM  
USING INPUT PARAMETER ESTIMATION 
 
 
THESIS 
 
 
Presented to the Faculty 
Department of Aeronautics and Astronautics 
Graduate School of Engineering and Management 
Air Force Institute of Technology 
Air University 
Air Education and Training Command 
In Partial Fulfillment of the Requirements for the 
Degree of Master of Science (Astronautical Engineering) 
 
Corey M. Broussard, BS 
Captain, USAF 
 
June 2006 
 
APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED 





























































































REPORT DOCUMENTATION PAGE 
Form Approved 
OMB No. 074-0188 
The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of the collection of 
information, including suggestions for reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to an penalty 
for failing to comply with a collection of information if it does not display a currently valid OMB control number.   
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 
13-06-2006 
2. REPORT TYPE  
Master’s Thesis     
3. DATES COVERED (From – To) 
Aug 2004-Jun 2006 
5a.  CONTRACT NUMBER 
5b.  GRANT NUMBER 
 
4.  TITLE AND SUBTITLE 
 
New Tracking Filter Algorithm Using Input Parameter Estimation 
   
 5c.  PROGRAM ELEMENT NUMBER 
5d.  PROJECT NUMBER 
If funded, enter ENR # 
5e.  TASK NUMBER 
6.  AUTHOR(S) 
 
Broussard, Corey M., Captain, USAF 
 
 
 
5f.  WORK UNIT NUMBER 
7. PERFORMING ORGANIZATION NAMES(S) AND ADDRESS(S) 
     Air Force Institute of Technology 
    Graduate School of Engineering and Management (AFIT/EN) 
 2950 Hobson Way 
     WPAFB OH 45433-7765 
8. PERFORMING ORGANIZATION 
    REPORT NUMBER 
 
    AFIT/GA/ENG/06-01 
10. SPONSOR/MONITOR’S 
ACRONYM(S) 
 
9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 
N/A 
11.  SPONSOR/MONITOR’S REPORT 
NUMBER(S) 
 
12. DISTRIBUTION/AVAILABILITY STATEMENT  
 
 
APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED  
 
 
13. SUPPLEMENTARY NOTES  
 
 
 
14. ABSTRACT  
A new method for the design of tracking filters for maneuvering targets, based on kinematic models and input signals 
estimation, is developed.  The input signal’s level, u, is considered a continuous variable and consequently the input estimation 
problem is posed as a purely parameter estimation problem.  Moreover, the application of the new tracking filter algorithm is 
not contingent on distinguishing maneuvering and non-maneuvering targets, and does not require the detection of maneuver 
onset.  The filter will automatically detect the onset of a maneuver.  Furthermore, an estimate of the target’s acceleration is 
also obtained with reasonable precision.  This opens the door to the employment of advanced Augmented Proportional 
Navigation Missile guidance laws, which require an estimate of the target’s state acceleration, recognizing the precision is not 
as good as that for position and velocity estimates.  When the target dynamics and measurement are linear and input u is 
constant, then an unbiased estimate of û of u and of the target state is obtained, provided that an observability condition holds.  
It is shown that the critical observability condition holds for kinematic target motion models of interest. 
15. SUBJECT TERMS 
 
Tracking filters, input estimation 
16. SECURITY CLASSIFICATION 
OF: 
19a.  NAME OF RESPONSIBLE PERSON 
Meir Pachter, PhD (ENG) 
REPORT 
U 
ABSTRACT 
U 
c. THIS PAGE 
U 
17. LIMITATION OF  
     ABSTRACT 
 
UU 
18. NUMBER  
      OF 
      PAGES 
    97 19b.  TELEPHONE NUMBER (Include area code) (937) 255-3636 ext 7247; email: meir.pachter@afit.edu 
Standard Form 298 (Rev: 8-98) 
Prescribed by ANSI Std. Z39-18 
